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Fluvial dike breaching is a great concern for Nuclear Power Plants’ safety and areas surrounding rivers.  
Due to overtopping flows, river dikes considered as defense structures, can fail and lead to devastating 
inundations with dramatic human and economic losses. It is therefore of great importance, for flood risk 
management and prevention, to provide a reliable prediction of the breach expansion and outflow 
hydrograph. In this study, we investigate the use of two different numerical models to simulate breach 
growth in non-cohesive, homogeneous fluvial dikes with the open source TELEMAC-MASCARET suite 
of solvers. First, a two-dimensional (2D) depth-averaged morphodynamic model is discussed. Exner 
equation is used to update bed elevation and sediment transport rate is computed with an empirical formula. 
The model also incorporates a bank failure operator, a correction of the sediment transport magnitude and 
direction for the bed slope effect, and a correction of the bottom shear stress direction for the secondary 
current effect. In the second model, the hydrodynamic solver TELEMAC-2D is used with specific empirical 
formulas to determine the evolution of breach characteristics. Both approaches are employed to simulate 
laboratory flume experiments for which 3D evolving dike geometry and time series of breach outflow and 
water levels in the main channel were recorded.  
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